Continuousenergy Monte Carlo codes are not generally suited for adjoint coupled electron-photon transport. Line radiation (e.g. fluorescence) is especially difficult to implement in adjoint mode with continuous-energy codes'. The only published work on adjoint electron Monte Carlo transport is that of Jordan2. The adjoint capability of his NOVICE code is expedited by a multigroup approximation. More recently, a Boltzmann-Fokker-Planck (BFP) Monte Carlo technique3 has been developed for adjoint electron transport. As in NOVICE, particle transport with BFP Monte Carlo is neither entirely continuous energy nor entirely multigroup. An early version of the BFP method was tested in the multigroup version of MCNP45. The BFF method is being integrated into the ITS code package6. Multigroup data produced by the CEPXS crosssection generating code7 is needed to operate the BFF codes in adjoint electron-photon mode. In this work, we present adjoint electron-photon transport results obtained with a new version of CEPXS and a new multigroup version of ITS.
The first-released version of CEPXS modelled the electron-photon physics of ITS 2.1 and used the same electron-photon database. A new version of CEPXS (Version 2.0) is to be released which is compatible with ITS 3.0. It has new physics such as coherent photon scattering and incoherent bindingeffects and improvements such as new bremsstrahlung cross sections. Another new feature of CEPXS 2.0 relates to line radiation. The production of line radiation (fluorescence and annihilation) was modelled in the earlier CEPXS, but this radiation was mixed with the continuum radiation in the group struchm. In CEPXS 2.0, special photon "groups" are created which are dedicated to each unique photon line energy. All particles in a line group have the same energy. The Boltzmann group-to-group transfer matrix allows the line groups to be populated from the continuum and vice versa.
MITS, the multigroup version of ITS was used in adjoint mode to calculate the escaping line radiation produced by an isotropic flux of 100 keV photons incident on a .Ol-cm slab of gold. In parentheses (a percentage rounded to the nearest integer). The cutoff energy was 1 keV in all calculations. MITS calculations were performed with 50 logarithmic groups for electrons, 56 logarithmic continuum groups for photons, and 11 line groups for photons. Despite the lack of biasing, the MITS calculations were quite efficient, especially in adjoint mode. Timing results were obtained on an IBM 560 workstation.
An adjoint dose calculation with MITS using the new bremsstmhlung cross sections of CEPXS 2.0 was performed for an isotropic flux of 5.0 MeV electrons incident on a 2.0-cm aluminum slab that is much thicker than the range of the source electrons. As shown in Figure 1 , the biased forward MITS calculation is in excellent agreement with ITS 3.0. MITS was also run in adjoint mode to obtain the dose at a point beyond the source electron's range, in a region dominated by bremsstrahlung. As shown in Table 2 , this adjoint calculation agrees well with the forward codes (both ITS and MITS). With the forward codes, the dose is actually determined in a .05 cm region about the point of interest. Run times for these calculations are also shown in Table 2 . The cutoff energy for all calculations was 20 keV. For all MITS calculations, 50 logarithmic groups were used for both electrons and photons. Biasing was used to improve the run time of the forward MITS calculation. The biasing was such that photon production in the first centimeter was scaled by a factor of one hundred, the secondary electron population from these photons was RussianRouletted back to their natural number in this region, and 90% of the photons were forced to interact in the last centimeter of the slab. This work was supported by the United States Department of Energy under Contract DEGAC04-94AL8500. Table 1 .
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